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PHOTOSENSITIVE SWITCHING 
APPARATUS FOR AN ELECTRIC 

APPLIANCE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation-in-part of copending 
Appln. Ser. No. 08/245,964, ?led on May 19, 1994, pending, 
which is hereby incorporated by reference in its entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates generally to an automatic 
power interrupting apparatus, and more particularly to an 
automatic photosensitive switching circuit for use in an 
electric appliance. Further, the present invention also relates 
to a temperature control circuit for use in an electric appli 
ance employing a heat driven element. 

2. Description of the Related Art 
Conventional electric pressing irons have been used for 

many years to press clothing and various textiles. Such 
conventional irons operate in that a sole plate component is 
heated to a su?icient temperature suitable to press and/or 
remove wrinkles from clothing or various textiles. It is well 
known in the prior art for pressing irons, and in particular the 
soleplate element, to be selectively controlled to operate at 
various temperature levels enabling di?’erent types of fabrics 
to be effectively ironed without causing damage. It is also 
well known that the e?iciency of the iron directly correlates 
with the temperature of the sole plate element, such that it 
is desirable to iron a particular fabric at the highest tem 
perature to which it can be subjected for a reasonable period 
of time without scorching. The conventional iron typically 
utilizes a bimetallic thermostatic control to regulate the 
temperature of the soleplate so as to be within the tempera 
ture operating range of a desired setting. 

However, an inherent safety problem exists with the 
conventional household iron, in that the iron is prone to 
scorch clothing, cause ?res or cause burns to a person who 
inadvertently contacts the heated soleplate of the iron. For 
example, an article of clothing can be scorched by the iron, 
when the heated soleplate of the iron is left in a horizontal 
position and remains in direct contact with the clothing for 
a prolonged period of time. Such an event commonly occurs 
when the attention of the user is directed away from the iron. 
Further, and more seriously, the aforementioned event may 
lead to effect the article of clothing to ignite in ?ames, 
potentially creating a ?re in the household. Moreover, a 
person, commonly a child, may contact the energized heated 
soleplate of an unattended iron which is left to remain in an 
upstanding position, typically causing severe burns to such 
a person. Thus, a need has existed to provide an automatic 
power interrupting circuit in a conventional household iron 
to de-energize the heating element in the soleplate of the 
iron, when the iron is left unattended for a prolonged period 
of time. 

An attempt to address the above-mentioned need was to 
provide a position/motion sensitive electrochemical switch, 
such as a mercury switch in the circuitry of the iron. 
Essentially, the mercury switch is operational to de-energize 
the heated element in the soleplate in the event the iron is left 
unattended for a prolonged period of time. Examples of such 
mercury switches can be found, in Townsend, U.S. Pat. No. 
4,203,101; Nawrot et al., U.S. Pat. No. 4,686,352; Borsari et 
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2 
al., U.S. Pat. No. 4,692,589 and Albinger, Jr., U.S. Pat. No. 
4,745,260. Brie?y, an iron utilizing the aforementioned 
mercury switch functions such that when the iron is in a 
horizontal position and in motion, the mercury switch is 
closed to energize the heating element. However, if the iron 
is to remain motionless in such a horizontal position for a 
predetermined period of time, such as thirty (30) seconds, 
the control circuitry of the iron is con?gured to de-energize 
the soleplate until movement of the iron resumes. Further, if 
the iron is positioned in a vertical position, or at an angled 
position relative to the horizontal resting plane of the iron, 
the mercury switch is opened and the circuitry of the iron is 
con?gured to de-energize the heating element in the sole 
plate after a second predetermined period of time has 
elapsed when the iron remains in such a vertically oriented 
position. 
Two apparent disadvantages are associated with the 

employment of the aforementioned mercury switch in an 
iron. First, during the initial start-up period in which the 
heating element is ?rst energized, the heating element typi 
cally requires a prolonged period of time, such as two and 
a half (2.5) rrrinutes to reach a selected optimum temperature 
for ironing. However, the aforementioned prior art iron 
employing a mercury switch may only initially heat-up 
when the iron is positioned in a vertical orientation, since 
when the iron is positioned motionless in a horizontal 
orientation, the heating element will de-energize after a short 
period of time, such as thirty (30) seconds. Thus, the prior 
art iron may only initially heat-up when it is positioned in a 
vertical orientation whereby the heating element must 
remain energized while the iron is vertically oriented for a 
period of time (i.e., two and half (2.5) minutes) which is 
su?icient to enable the soleplate to reach a selected optimum 
temperature. This is disadvantageous in that every time the 
iron is positioned in a vertical orientation, the heating 
element must remain energized for a prolonged period of 
time (i.e., two and half (2.5) minutes) before the heating 
element is automatically de-energized. This prolonged 
period of time may potentially create a dangerous situation 
since the energized soleplate is exposed while vertically 
oriented which may cause severe burns to a person who 
inadvertently contacts the exposed upstanding soleplate 
while the heating element is being energized. Further, the 
later time period may create a ?re hazard whereby the 
unattended energized iron may be caused to fall from the 
ironing table when in a relatively unstable vertical position, 
and consequently come into contact with ignitable material. 

Moreover, it has been found that many users prefer to 
allow the soleplate to initially heat up when the iron is 
positioned in a horizontal position, preferably in a ?reproof 
tray suitable for such a purpose. It is noted that an advantage 
exists in permitting the iron to initially heat up while in a 
horizontal position, in that the iron is more stable in such a 
position in contrast to the less stable vertical position. It is 
thus readily apparent that an iron employing the aforemen 
tioned mercury switch is unable to permit the iron to initially 
heat up while disposed in a horizontal position, since ener 
gization of the heating element is only typically linrited to 
twenty (20) seconds when an iron is to remain motionless in 
a horizontal orientation. 

Secondly, an iron employing an aforementioned mercury 
switch is disadvantageous in that the reliability of its power 
switching circuit depends upon the functionability of the 
mercury switch. For example, when in a horizontal position, 
and when the user is operating the iron in smooth move 
ments without great acceleration or deceleration for a pro 
longed period of time, the mercury switch may not change 
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its state (from an open to a closed state and vice versa) 
causing the control circuit to incorrectly determine the iron 
is in a period of non-use resulting in the de-energization of 
the heated element. Furthermore, it is disadvantageous to 
employ the premise of movement to determine the energi 
zation of the heating element, as an unattended iron may be 
inadvertently moved, or may accidentally fall from the 
ironing board effecting the control circuit of the unattended 
iron to re-energize the heating element which may bring 
about a safety and ?re hazard. 

Another disadvantage which exists with the conventional 
iron is that the aforementioned bimetallic thermostat is 
prone to numerous setbacks. One such setback is that the 
effectiveness of the bimetallic thermostat to regulate tem 
perature will decrease with time due to inherent metal 
fatigue within the bimetallic switching element. Further, the 
user often has to set the bimetallic thermostatic control at a 
considerably reduced temperature from the maximum at 
which the iron can be safely operated due to the well known 
fact that the soleplate temperature has a tendency to oscillate 
between a relatively low temperature when the soleplate is 
initially energized and at a relatively high temperature when 
the soleplate is initially de-energized. Such oscillations 
adversely eifect the temperature regulation of the soleplate 
of the iron. 

Accordingly, it is the primary object of the present inven 
tion to overcome the above-mentioned setbacks of a con 
ventional iron utilizing the aforementioned mercury switch 
and/or bimetallic thermostatic control. 

SUMMARY OF THE INVENTION 

The present invention is directed towards an automatic 
switching apparatus for a hand held electrically operated 
appliance, such as a pressing iron. The automatic switching 
apparatus includes a power supply circuit preferably con 
?gured to electrically connect to an AC power source, such 
as a conventional wall outlet. An electronic drive circuit is 
coupled to the power supply circuit and is switchable 
between an activated state for electrically connecting the 
heating element of the iron to the AC power source so as to 
energize the appliance and a deactivated state for electrically 
disconnecting the AC power source from the electric appli 
ance so as to de-energize the appliance. 

A manually actuable switch, preferably a touch sensitive 
switch is coupled to the drive circuit and is responsive to 
facilitate selective activation of the drive circuit. The much 
sensitive switch is preferably mounted on the handle portion 
of the iron and is operative to activate the drive circuit and 
energize the heating element when the switch is actuated, 
whereby the user maintains contact with the touch sensitive 
switch. When the switch is deactuated, whereby the user 
breaks contact with the touch sensitive switch, the switch is 
operative to deactivate the drive circuit and de-energize the 
heating element after a predetermined period of time. 
A ?rst timing circuit is coupled to the touch sensitive 

switch and drive circuit and is responsive to deactuation of 
the touch sensitive switch. The ?rst timing circuit is con 
?gured to deactivate the drive circuit, resulting in de 
energization of the heating element after expiration of a 
predetermined period of time, such as for example thirty 
(30) seconds, which begins to expire after the user has 
broken contact with the touch sensitive switch. As soon as 
the user retouches the touch sensitive switch, the drive 
circuit is immediately activated which correspondingly 
results in energization of the heating element and the ?rst 
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4 
timing circuit is reset so as to only de-energize the heating 
element when the user once again breaks contact with the 
switch for another thirty (30) second period of time. 
A second timing circuit is coupled to the ?rst timing 

circuit and is responsive to disable the ?rst timing circuit for 
a second predetermined period of time, such as for example 
two (2) minutes, when the power supply circuit is initially 
electrically connected to the AC power source. Essentially, 
when the iron is ?rst plugged into a wall outlet, the second 
timing circuit disables the ?rst timing circuit for two (2) 
minutes so as to enable the heating element to reach a 
suf?cient temperature level sufficient for ironing without the 
above mentioned necessity of having the user maintain 
contact with the aforementioned touch sensitive switch. 
Only upon expiration of this second predetermined period of 
time, such as two (2) minutes, will the ?rst timing circuit be 
enabled to de-energize the heating element, when the user 
breaks contact with, or never contacts the touch sensitive 
switch, for the ?rst predetermined period of time, such as 
thirty (30) seconds. 

Preferably, a temperature sensitive circuit is further pro 
vided and is coupled to the drive circuit and is responsive to 
deactivate the drive circuit and de-energize the heating 
element when the heating element of the iron is greater than 
a selected predetermined temperature. The temperature sen 
sitive circuit preferably includes a thermistor thermally 
associated with the heating element and coupled to a solid 
state voltage inverter con?gured to determine when the 
temperature of the heating element equates with the selected 
predetermined temperature level. In particular, the tempera 
ture sensitive circuit is con?gured to deactivate the heating 
element independent of the aforementioned ?rst and second 
timing circuits. Thus, even if the user is contacting the touch 
sensitive switch and the iron is plugged into the wall socket 
for a period of time which is less than the aforementioned 
second predetermined period of time, the temperature sen 
sitive circuit is still enabled to tie-energize the heating 
element if the temperature level of the heating element 
equates to the selected predetermined temperature level. 

Another preferred embodiment of the automatic switch 
ing apparatus incorporates a photosensitive switching circuit 
which is functional to de-energize the iron when the user’s 
hand is removed from the handle portion of the iron. The 
photosensitive switching circuit includes at least one pho 
totransistor which is mounted on the handle portion and is 
operational to be actuated when light is prevented (by being 
blocked by a portion of the user’s hand) from entering 
thereinto. The phototransistor is deactuated when light 
enters thereinto (which is effected when the user’s hand is 
removed from the handle portion of the iron). Deactuation 
and actuation of the phototransistor is functional to corre~ 
spondingly de-energize the iron after a prescribed period of 
time and energize the iron immediately upon actuation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing features of the present invention will 
become more readily apparent and may be understood by 
referring to the following detailed description of an illus 
trative embodiment of an apparatus according to the present 
invention, taken in conjunction with the accompanying 
drawings, in which: 

FIG. 1 illustrates an exploded perspective view of an 
electric appliance in the form of a pressing iron embodying 
the present invention; 

FIG. 2 is a schematic drawing of the automatic switching 
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circuit of the present invention employed in the electric 
appliance of FIG. 1; 

FIG. 3 is a schematic circuit diagram in accordance with 
another preferred embodiment of the automatic switching 
circuit of FIG. 2 whereby a photosensitive switching circuit 
is incorporated therein; and 

FIG. 4 is a schematic circuit diagram of the automatic 
switching circuit of FIG. 3 incorporating the temperature 
sensitive circuit of FIG. 2. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring now to the drawings, in which like reference 
numerals identify similar or identical elements, FIG. 1 
illustrates an iron shown generally at 10 of an essentially 
conventional design for illustrating the manner in which the 
present invention is to be employed. However, it is to be 
appreciated that the automatic switching apparatus of the 
present invention is not to be understood to be limited to 
such an iron 10, but rather it is to be understood that the 
automatic switching apparatus of the present invention may 
be adapted to be employed in many different types of electric 
appliances. 
The conventional electric pressing iron 10 illustrated in 

FIG. 1 is provided with a soleplate 12, typically of cast 
aluminum, onto which is mounted a housing 14, typically of 
molded plastic. Housing 14 is insulated from soleplate 12 by 
an insulating plate 28. The housing 14 typically includes a 
bottom skirted portion 16 and a handle portion 18. An end 
panel or rear pedestal 20 is a?ixed to an end of the housing 
14 and is adapted to enable the iron 10 to be positioned in 
a vertically oriented position. Extending from the rear of the 
handle portion 18 and top of the pedestal 20 is a line cord 22 
for connecting the iron 10 to a source of AC power. A 
heating element, typically consisting of a cal‘rod-type resis 
tance wire heater, is affixed within the soleplate 12 and is 
con?gured to heat the soleplate 12 to a temperature suitable 
to press an article of clothing or various textiles. A number 
of user controls (not shown) including a temperature selector 
knob, steam actuator, and steam control button may be 
provided on the housing 14 for controlling such conven 
tional functions as are well known. 

A circuit board 24 preferably incorporating the automatic 
switching apparatus of the present invention is preferably 
affixed within the rear pedestal portion 20 of the housing 14. 
A pair of electrical wires 26 electrically connect the circuit 
board 24 to the heating element mounted within the sole 
plate 12 so as to enable the energization of the heating 
element when commanded to do so by the automatic switch 
ing apparatus, which will be discussed below. 
The provision of the automatic switching apparatus within 

the circuitry of the circuit board 24 essentially provides a 
safety feature functional to automatically de-energize the 
heating element when the iron 10 is left unattended by the 
user for a prolonged period of time, whereby operation of 
the automatic switching apparatus is independent with 
respect to movement of the iron 10. A detailed discussion of 
the automatic switching apparatus will be provided herein 
below. 

Referring now to FIG. 2, in conjunction with FIG. 1, there 
is shown a schematic circuit diagram illustrating the auto 
matic switching circuit shown generally at 100 which 
includes the pair of electrical wires 26 connecting to the 
heating element (not shown) and a freon lamp 110 coupled 
to a current limiting resistor 112. The neon lamp 110 is 
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functional to illuminate when AC current ?ows through the 
electrical wires 26 so as to energize the heating element to 
provide a visual indication that the unit is energized. 

Basically, the automatic switching circuit may be viewed 
and described as a plurality of sub-circuits, which include a 
power supply circuit 120, a drive circuit 140, a temperature 
sensitive circuit 150, a ?rst timing circuit 160, a touch 
sensitive circuit 170 and a second timing circuit 180. Each 
aforementioned circuit will now be discussed, in turn, here 
inbelow. 
The power supply circuit 120 includes the line cord 22 

which connects the power supply circuit 120 to an altemat 
ing current (AC) power source 123, such as a conventional 
wall outlet (not shown). A fuse 124 is provided in line cord 
22, as is conventional, along with a voltage suppressor 126 
in parallel with the fuse 124. A capacitor 128 is coupled to 
the fuse 124 and voltage suppressor 126 through a current 
limiting resistor 129 and is functional to step down the 
voltage of the AC power source 123 to approximately 13 
volts. A bleeding resistor 130 is connected in parallel with 
the capacitor 128 so as to provide a discharge path for the 
capacitor 128 when the line cord 22 is disconnected from the 
AC power source 123. A conventional diode bridge recti?er 
131 consisting of diodes 132, 133, 134 and 135 is coupled 
to the capacitor 128 and is functional to convert alternating 
current (AC) to direct current (DC), as is well known. A 
zener diode 136 is coupled to the bridge recti?er 131 and is 
functional to clamp the voltage from the bridge recti?er 131 
to approximately 12 volts thereby providing a DC power 
supply (VCC) 138. As will be appreciated below, VCC will 
be utilized to power the remaining circuits described here 
inbelow. 

The drive circuit 140, when activated, is operational to 
electrically connect the heating element, via line 26, to the 
AC power source 123 resulting in the energization of the 
heating element. The drive circuit 140 includes a steering 
transistor 142, which when turned ON, is operational to 
connect the heating element to the AC power source 123. To 
accomplish the aforementioned electrical connection, a con 
ventional relay mechanism 144 is provided which includes 
an electromagnetic relay coil 146 and an electromagnetic 
switch 148. The electromagnetic switch 148 is coupled to 
line 26 and to the AC power supply 123, and when closed, 
electrically connects the AC power supply 123 to line 26 so 
as to energize the heating element. The relay coil 146 is 
coupled to VCC and to the collector 142C of the steering 
transistor 142, such that, when the transistor 142 is turned 
ON (effected from the ?ow of current from VCC to the base 
142b of the transistor 142), current is effected to ?ow from 
VCC through relay coil 146 closing the electromagnetic 
switch 148, as is well known. Conversely, when the steering 
transistor 142 is OFF, no current from VCC flows through 
the relay coil 146, thus electromagnetic switch 148 is in its 
normally biased open position effecting de-energization of 
the heating element. A diode 149 is connected in parallel 
with the relay coil 146, and is functional for the bypass of 
high voltage transients during relay transition, as is conven 
tional. 

The temperature sensitive circuit 150 is essentially func 
tional to turn OFF the steering transistor 142, and thus 
de-energize the heating element, via the drive circuit 140, as 
described above, when the heating element exceeds a chosen 
temperature. The temperature sensitive circuit 150 incorpo 
rates a voltage divider which is formed by resistors 152 and 
153, potentiometer 156 and thermistor 158. Resistor 152 is 
coupled between VCC and the potentiometer 156, while the 
potentiometer 156 is also coupled to the input terminal 154a 
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of a solid state voltage inverter 154. The resistor 153 is 
coupled between ground and the thermistor 158, with the 
thermistor 158 also being coupled to the input terminal 154a 
of the voltage invertor 154. As shown in FIG. 1, the 
thermistor 158 is preferably mounted in thermal contact with 
the soleplate 12. As is well known, the resistance of the 
thermistor 158 decreases as its ambient temperature 
increases. A diode 159 is coupled to the output terminal 154k 
of the voltage inverter 154 and the base 142!) of the steering 
transistor 142. When the output terminal 154b of the voltage 
inverter 154 is logic low (0), current will ?ow through diode 
159 from VCC causing steering transistor 142 to turn OFF 
which eifectuates the heating element to de-energize, as 
described above. 

In operation of the temperature sensitive circuit 150, the 
potentiometer 156 is functional to regulate the temperature 
of the heating element in the soleplate 12. The selected 
position (the preselected resistance) of the potentiometer 
156 prescribes the amount of current ?ow through the 
thermistor 158 from VCC. As the temperature of the ther 
mistor 158 increases, the voltage potential across thermistor 
158 will correspondingly decrease (since the resistance of 
the thermistor 158 decreases correspondingly with the rise in 
temperature). As set forth above, the later voltage potential 
is applied to the input terminal 154a of the voltage inverter 
154. When this voltage potential is greater than the threshold 
voltage of the voltage inverter 154, the output terminal 15412 
of the voltage inverter 154 is caused to go logic low (0) 
(current ?ows from VCC and through the diode 159) effect 
ing the transistor 142 to turn OFF thus de-energizing the 
heating element, as described above. Therefore, when the 
user desires that the heating element be regulated at a desired 
temperature, the user adjusts the potentiometer 156 to a 
corresponding calibrated resistance which eiTects a corre 
sponding current ?ow through the thermistor 158.- The 
voltage potential across the thermistor 158 will only be less 
than the ?xed threshold voltage of the inverter 154 when the 
thermistor 158 is exposed to a temperature which results in 
the thermistor 158 to have a resistance which results in a 
voltage potential (V=IR) less than the ?xed threshold volt 
age of the inverter 154. Thus, when the temperature sur 
rounding the thermistor 158 is greater than the desired 
regulated temperature, the output 154b of the inverter 154 is 
logic low (0) eifecting the de-energization of the heating 
element. When the temperature surrounding the thermistor 
158 is less than the desired regulated temperature, the output 
15412 of the inverter 154 is logic high (1) maintaining 
energization of the heating element, so long as the ?rst 
timing. circuit 160 does not de-energize the heating element, 
as will be described further below. 

It is to be appreciated that the potentiometer 156 may be 
readily calibrated, such that a particular selected resistance 
of the potentiometer 156 will correspond to the thermistor 
158 to have a voltage potential equal to the threshold voltage 
of the inverter 154 when the heating element equates with a 
particular desired temperature which is directly correlated 
with the selected resistance of the potentiometer 156. 
The ?rst timing circuit 160 and the touch sensitive circuit 

170 are functional to de-energize the heating element when 
the iron is left unattended for a predetermined period of 
time. The ?rst timing circuit 160 includes a timing capacitor 
162 coupled to the input terminal 164!) of a solid state 
voltage inverter 164. The output terminal 164b of the 
voltage inverter 164 is coupled to a diode 166 which is 
further connected to the base 142b of the steering transistor 
142. 
The ?rst timing circuit 160 de-energizes the heating 
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8 
dement when the voltage potential of the timing capacitor 
162 is equal to the voltage threshold of the inverter 164 
effecting the output terminal 16417 of the inverter 164 to he 
logic low (0). Thus, when the output terminal 1641: of the 
inverter 164 is logic low (0), current will ?ow from VCC 
through diode 166 causing transistor 142 to turn OFF, 
causing de-energization of the heating element, as described 
above. 
The touch sensitive circuit 170 is operational to eifect the 

aforementioned ?rst timing circuit 160 to de-encrgize the 
heating element after a user’s hand has been removed from 
the handle portion 18 (FIG. 1) for a predetermined period of 
time. The touch sensitive circuit 170 includes a touch 
sensitive switch 172 coupled to VCC through a current 
limiting resistor 173. The touch sensitive switch 172 is 
preferably mounted to the handle portion 18, as shown in 
FIG. 1, and is operational to be in a closed state when 
touched by the user and in an open state when untouched by 
the user. The touch sensitive switch 172 is further coupled to 
the input terminal 176a of a solid state voltage inverter 176 
through a capacitor 179 and a voltage divider comprising 
resistors 175 and 177. The output terminal 176]; of the 
voltage inverter 176 is coupled to a diode 178 which is 
coupled to the timing capacitor 162 and the input terminal 
164a of the voltage inverter 164. 
When the touch sensitive switch 172 is touched by the 

user (the iron 10 is being used), VCC is applied to the input 
terminal 176a of voltage inverter 176, whereby VCC is 
greater than the threshold voltage of the inverter 176 causing 
its output terminal 176b to be logic low (0). With the output 
terminal 17612 of the inverter 176 logic low (0), current is 
e?’ected to ?ow from VCC in the second timing circuit 180 
through diode 178. Hence, current will not charge timing 
capacitor 162 which etfects the output terminal 164b of the 
inverter 164 to be logic high (1) causing transistor 142 to be 
turned ON so long as the temperature sensitive circuit 150 
does not turn OFF transistor 142, as described above. 
Further, when the touch sensitive switch 172 is closed, any 
voltage charge stored in timing capacitor 162 will also be 
dissipated through diode 178 and tinting capacitor 162 will 
not recharge until such a time when the touch sensitive 
switch 172 is open, the signi?cance of which will be 
described below. Thus, when the user contacts the touch 
sensitive switch 172, the heating element will be energized 
so long as the heating element is not above its regulated 
temperature. 
When the touch sensitive switch 17 2 is not touched by the 

user (the iron is not being used), the switch 172 is open and 
current from VCC in the second timing circuit 180 is 
effected to charge the timing capacitor 162. When the stored 
voltage potential in the timing capacitor 162 is equal to the 
threshold voltage of the inverter 164, transistor 142 is 
effected to turn OFF and de-energize the heating element, as 
described above. 
The timing capacitor 162 is con?gured to have a stored 

voltage potential which equals the threshold voltage of the 
inverter 164 after a predetermined period of time in depen 
dence upon its capacitance, as is well known. Preferably, the 
timing capacitor 162 is to be con?gured to have a capaci 
tance which enables it to charge up to equal the threshold 
voltage level of the inverter 164 within thirty (30) seconds. 
Thus, when the user removes his/her ?nger away from the 
touch sensitive switch 172, the heating element will de 
energize after expiration of the aforementioned thirty (30) 
second time period which began to expire after the user 
removed his/her ?nger away from the touch sensitive switch 
172 (whereafter the capacitor'162 is charged to a voltage 
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level equal to the threshold voltage of the inverter 167). As 
soon as the user retouches the touch sensitive switch 172, the 
timing capacitor 162 will be effected to fully discharge 
through diode 178, as mentioned above, thus resetting the 
?rst timing circuit 160, such that, when the user once again 
breaks contact with the touch sensitive switch 172, the 
heating element will only be de-energized after the expira 
tion of another thirty (30) second time period. 
The second timing circuit 180 is functional to enable the 

heating element to remain energized after the iron is initially 
connected to the AC power supply 123 for a predetermined 
period of time, such as two (2) rrrinutes, which is su?icient 
to enable the heating element to reach a desired regulated 
temperature level. The second timing circuit 180 includes a 
timing capacitor 182 connected to VCC through resistor 
v184. Diode 187 is also coupled to the timing capacitor 182 
and is functional to provide a current discharge path when 
the iron 10 (the line cord 22) is disconnected from the AC 
power source 123. Timing capacitor 182 is connected to the 
input terminal 186a of a solid state voltage inverter 186 
which is connected in series with another solid state voltage 
inverter 188. The output terminal 188b of voltage inverter 
188 is coupled to timing capacitor 162 and diode 178. 
Timing capacitor 162 will only charge when the output 
terminal 188b of voltage inverter 188 is logic high (1) which 
is effected when the input terminal 186a of voltage inverter 
186 is also logic high (1). The input terminal 186a of the 
voltage inverter 186 is logic high (1) when the stored voltage 
potential of the timing capacitor 182 is greater than the 
threshold voltage level of the voltage inverter 186. 
The timing capacitor 182 is con?gured to have a stored 

voltage potential which equates with the threshold voltage 
level of the voltage inverter 186 after a predetermined period 
of time in dependence upon its capacitance, as is well 
known. Preferably, the timing capacitor 182 is to be con 
?gured to have a capacitance which enables it to charge up 
to a voltage level which equates with the threshold voltage 
level of the inverter 186 within two (2) rrrinutes after the line 
cord 22 is connected to the AC power source 123. 

Thus, when the line cord 22 is initially connected to the 
AC power source 123, the ?rst timing circuit 160 will be 
disabled for a two (2) minute start-up period of time. 
Speci?cally, timing capacitor 162 will not charge during this 
two (2) minute period, irregardless of the state of the touch 
sensitive switch 172 as it will not receive current ?ow from 
VCC. 

After expiration of the start-up two (2) minute period of 
time, the ?rst timing circuit 160 is enabled, and speci?cally, 
the timing capacitor 162 is enabled to store a voltage charge 
from VCC when the touch sensitive switch 172 is not 
touched by the user, as fully described above. For example, 
immediately after the expiration of the two (2) minute 
start-up period of time, if the user is not contacting the touch 
sensitive switch 172, the ?rst timing circuit 160 may only 
turn OFF transistor 142 and de-energize the heating element 
after another additional thirty (30) seconds (the time 
required to charge timing capacitor 162 to equate with the 
threshold voltage level of inverter 164). Thus, a time period 
of two (2) minutes and thirty (30) will have elapsed before 
the heating element is de-energized, which in most instances 
is a su?icient period of time to heat the heating element to 
any prescribed regulated heating level. Of course, if the 
temperature of the heating element equates with the selected 
heat level, via the potentiometer 156, the temperature sen 
sitive circuit 150 is enabled to de-energize the heating 
element until such a time when the heating element is below 
the prescribed regulated heating level as fully discussed 
above. 
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It is contemplated that a manually actuated switch may be 

coupled the timing capacitor 182 and ground. When actu~ 
ated, the switch is operative to electrically connect the 
capacitor 182 to ground so as discharge the capacitor 182, 
which in turn effects the second timing circuit 180 to disable 
the ?rst timing circuit 160, as described above. For example, 
when the iron is left unattended for a substantial period of 
time, such as ten (10) minutes, the heating element will have 
remained de-energized for a prolong period of time and will 
be of a temperature which is insu?icient for ironing. How 
ever, the user merely has to activate the aforementioned 
manually actuated switch, in contrast to unplugging and 
re-plugging in the iron, so as to reset the second timing 
circuit 180 provide another two (2) nrinute start-up period of 
time suf?cient to reheat the heating element without neces 
sitating the user to remain in contact with the touch sensitive 
switch 72 during such a warm-up period, as described 
above. 

It is to be appreciated that the aforementioned time 
periods for respectively the ?rst and second timing circuits 
160 and 180 are only examples of such time periods, as it is 
to be understood that the ?rst and second timing circuits 160 
and 180 may respectively function in conjunction with any 
time period suitable to accomplish its respective safety 
aspect. For example, the ?rst timing capacitor 162 may have 
a capacitance which enables the ?rst timing circuit 160 to 
de~energize the heating element after the user has broken 
contact with the touch sensitive switch 172 for a time period 
of forty ?ve (45) seconds. Further, the second timing capaci 
tor 182 of the second timing circuit 180 may have a 
capacitance which disenables the ?rst timing circuit 160 for 
a period of three (3) minutes after the line cord 22 is initially 
connected to the AC power source 123. It is also contem 
plated the respective time periods of the ?rst and second 
timing circuits 160 and 180 may be selectively prescribed by 
the user so as to be tailored to the user’s needs. 

Another preferred embodiment of the present invention is 
illustrated in FIGS. 3 and 4 which depict an automatic 
switching circuit 200 substantially similar to the automatic 
switching circuit 100 illustrated in FIG. 2, with the excep 
tion that switching circuit 200 includes the provision of a 
photosensitive switching circuit 270 in replacement of the 
above described touch sensitive circuit 170. As will be 
described in greater detail below, the photosensitive switch 
ing circuit 270 is functional to selectively activate and 
deactivate the drive circuit 140 effecting corresponding 
energization of the heating element of the iron 10. 
The ?rst and second timing circuits 260 and 280 are 

substantially identical to the ?rst and second timing circuits 
160 and 180 illustrated in FIG. 2, with the exception that 
NAND gates 264, 286 and 288 are provided respectively in 
replacement of voltage inverters 164, 186 and 188 of the 
switching circuit 100 of FIG. 1. Further, the operational 
functions of the ?rst and second timing circuits 260 and 280 
are identical to the functions of timing circuits 160 and 180 
as described above. It is noted that NAND gates 264, 286 
and 288 in the switching circuit 200 perform an identical 
function to the functions of voltage inverters 164, 186 and 
188 of switching circuit 100, in that a NAND gate will have 
a logic “LOW” output only when both of its inputs are logic 
“HIGH”, as is well known. Any other combination of inputs 
to a NAND gate will result in the NAND gate having a logic 
“LOW” output. It is to be appreciated that one ordinarily 
skilled in the art may readily interchange the aforementioned 
NAND gates with voltage inverters. 

Referring to FIG. 3, the photosensitive circuit 270 is 
operational to cause the aforementioned ?rst timing circuit 
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260 to de-energize the heating element after a user’s hand 
has been removed from the handle portion 18 (FIG. 1) for a 
predetermined period of time. The photosensitive circuit 270 
includes a phototransistor 272 coupled to Vcc through a 
current limiting resistor 273. As is well known, a phototrans 
istor is a bipolar device, which when exposed to light, 
generates carriers which inject current into the base of the 
transistor, effectively turning the transistor “ON”. The pho 
totransistor 272 is preferably mounted to the handle portion 
18 of iron 10 (as shown in FIG. 1) and is operational to be 
in an actuated state when the base of phototransistor 272 is 
touched or covered by the user’s hand, and in a deactuated 
state when left untouched by the user’s hand. The pho 
totransistor 272 is further coupled at its collector to an input 
terminal 27611 of NAND gate 276. 
A second phototransistor 274 is connected to Vcc at its 

collector and to a current limiting resistor 277 at its emitter. 
Phototransistor 274 is mounted to the iron 10 at a position 
(as shown in FIG. 1) wherein its base is constantly exposed 
to lightwaves, enabling the phototransistor 274 to be in an 
ON condition, such that Vcc ?ows through the emitter of 
phototransistor 274. Preferably, phototransistor 274 is 
mounted to a front top portion of the iron 10, the signi?cance 
of which will be described below. The emitter of phototrans 
istor 274 is coupled to a second input terminal 276b of 
NAND gate 276. The output terminal 2760 of NAND gate 
276 is coupled to a diode 278 which is coupled to the timing 
capacitor 262 and the input terminals of NAND gate 264. 
When the iron 10 is in use, the user’s hand is positioned 

on the handle portion 18 of the iron 10 which acts to obstruct 
light from entering the base of phototransistor 272. The 
input terminal 276a of NAN D gate 276 is then effected to be 
logic high (1) (Vcc ?ows through resistor 273 and into the 
input terminal 276a of NAND gate 276) causing its output 
terminal 276a to be logic low (0), so long as the iron 10, and 
thus phototransistor 274, is exposed to lighted conditions as 
explained hereinbelow. 
When the iron 10 is exposed to lighted conditions, pho 

totransistor 274 is turned ON and the input terminal 276b of 
NAND gate 276 is e?'ected logic high (1) (Vcc ?ows from 
the emitter of phototransistor 274 to the input terminal 276b 
of NAN D gate 276). Therefore, since both input terminals, 
276a and 276b, to NAND gate 276 are logic high (1), its 
output terminal 2760 is a logic low (0). With the output 
terminal 2760 of the NAND gate 276 logic low (0), current 
?ows from Vcc in the second timing circuit 280 through 
diode 278. Hence, current will not charge timing capacitor 
262 which effects the output terminal 264b of NAND gate 
264 to be logic high (1), thus turning transistor 142 ON. 
Further, when NAND gate 276 is logic low (0), any voltage 
charge stored in timing capacitor 262 will also be dissipated 
through diode 278 and timing capacitor 262 will not 
recharge until such a time when the phototransistor 272 is 
deactuated, the signi?cance of which will be described 
below. Thus, when the user contacts (obstructs light from the 
base of phototransistor 272) the portion of the handle 18 
mounting the phototransistor 272, the heating element will 
remain energized. I 

When the user’s hand is removed from the handle portion 
18 of the iron 10, light enters into the base of phototransistor 
272 effecting the input terminal 276a of NAND gate 276 to 
be logic low (0) (Vcc is prevented from ?owing through 
resistor 273 to input terminal 276a) causing its output 
terminal 276C to be logic high (1). With the output terminal 
2760 of NAND gate 276 logic high (1), current from Vcc in 
the second timing circuit 280 charges the timing capacitor 
262. When the stored voltage potential in the timing capaci 
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tor 262 equates with the threshold voltage of NAND gate 
264, the output of NAND gate 264 is effected to be logic low 
(0) causing transistor 142 to turn OFF and deenergize the 
heating element, as described above. 
When the iron 10 is left in a dark environment, pho 

totransistor 274 functions as an auto-shutoff switch prevent 
ing energization of the iron 10. When the base of phototrans 
istor 274 . is not exposed to lighted conditions, 
phototransistor 274 is in an OFF condition preventing the 
?ow of Vcc therethrough which correspondingly e?'ects the 
input terminal 276b to be logic high (I) causing de-energi 
zation of the iron 10 as described above. For example, when 
the iron is left in'a dark room (assuming it also remains 
plugged into a wall outlet) phototransistor 272 will be 
actuated e?ecting input terminal 276a logic high (1) which 
would normally enable the iron 10 to be energized. How 
ever, since the iron 10 remains in a dark environment, 
phototransistor 274 is turned OFF effecting input terminal 
276b logic low (0) causing the output terminal 2760 of 
NAND gate 276 to be logic high (1) which correspondingly 
eifects de-energization of the iron 10, as described above. 
Therefore, the iron 10 may only be energized when the 
handle portion 18 is touched by the user and used in a lighted 
environment. 

Referring now to FIG. 4, it is to be appreciated, that one 
ordinarily skilled in the art may readily incorporate the 
temperature sensitive circuit 150 as described above with 
reference to FIG. 2 into the automatic switching circuit 200 
utilizing the aforementioned photosensitive switching cir 
cuit 270. Therefore, as described above, the temperature 
sensitive circuit 150 is functional to de-energize the heating 
element when the heating element exceeds a predetermined 
temperature, irregardless of the condition of the phototrans 
istor 272. 

Although the present invention has been described with 
emphasis on a particular embodiment for carrying out auto 
matic deactivation and temperature regulation of an electric 
pressing iron, it should be understood that the ?gures are for 
illustration of a preferred embodiment of the present inven~ 
tion only and should not be taken as limitations or thought 
to be the only means of carrying out the present invention. 
For example, touch sensitive switch 172 may comprise a 
touch sensitive switch as described above, or alternately, 
switch 172 may be an interlock type mechanical switch, a 
charge sensitive switch, a heat sensitive switch, a light 
sensitive switch, etc. Further, the temperature sensitive 
circuit 150 may be incorporated into an automatic switching 
circuit 200 utilizing a photosensitive switching circuit 270. 
In addition, it is contemplated that the iron 10 may include 
a conventional ON/OFF switch in the power circuitry 
thereof enabling the touch sensitive switch 170 or photo— 
sensitive switch 270 to function as a secondary ON/OFF 
switch. It is contemplated that many changes and modi? 
cations may be made to the present invention without 
departure from the spirit and scope of the invention as 
disclosed above. 
What is claimed is: 
1. An automatic switching apparatus for supplying elec 

trical power to an electric appliance, said appliance includ 
ing means for coupling said switching apparatus to a source 
of electrical power, said switching apparatus comprising: 

a) a drive circuit switchable between an activated state for 
electrically connecting said appliance to said source of 
electrical power and a deactivated state for electrically 
disconnecting said appliance from said source of elec 
trical power; and . 

b) a photosensitive switching circuit coupled to said drive 
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circuit, said photosensitive switching circuit switchable 
between a ?rst actuated state operable to switch said 
drive circuit to said activated state, and a second 
deactuated state operable to switch said drive circuit to 
said deactivated state, said photosensitive switching 
circuit including: 

i) a ?rst photosensitive switch operable to be actuated 
when at least partially touched by a user; and 

ii) a second photosensitive switch operable to be actuated 
when exposed to lighted conditions, such that said 
photosensitive switching circuit is in said ?rst actuated 
state when said ?rst and second photosensitive switches 
are simultaneously actuated. 

2. An automatic switching apparatus as recited in claim 1, 
wherein said ?rst photosensitive switch includes a ?rst 
phototransistor which when exposed to light is operative to 
deactuate said photosensitive switching circuit. 

3. An automatic switching apparatus as recited in claim 2, 
wherein said second photosensitive switch includes a second 
phototransistor. 

4. An automatic switching apparatus as recited in claim 1, 
further comprising a ?rst timing circuit responsive to said 
second deactuated state of said photosensitive switch, said 
?rst timing circuit operable to effect said drive circuit to 
switch to said deactivated state when said photosensitive 
switch is in said second deactuated state for a predetermined 
period of time. 

5. An automatic switching apparatus as recited in claim 4, 
frnther comprising a second timing circuit operable to 
disable said ?rst timing circuit for a second predetermined 
period of time when said coupling means is initially elec 
trically connected to said source of electrical power. 

6. An automatic switching apparatus as recited in claim 5, 
wherein said ?rst and second timing circuits respectively 
include ?rst and second timing capacitors, wherein the 
capacitance of each respective timing capacitor determines 
respectively, the ?rst and second predetermined periods of 
time. - 

7. An automatic switching apparatus as recited in claim 1, 
further comprising a temperature sensitive circuit operative 
to deactivate said drive circuit in response to a predeter 
mined temperature. 

8. An automatic switching apparatus as recited in claim 7, 
wherein said appliance includes a heating element and said 
temperature sensitive circuit includes a thermistor mounted 
in thermal contact with a heating element located within said 
electrical appliance. 

9. An automatic switching apparatus for supplying elec 
trical power to an electric appliance, said appliance includ 
ing means for coupling said switching apparatus to a source 
of electrical power, said switching apparatus comprising: 

a) a drive circuit switchable between an activated state for 
electrically connecting said appliance to said source of 
electrical power and a deactivated state for electrically 
disconnecting said appliance from said source of elec 
trical power; 

b) a photosensitive circuit coupled to said drive circuit, 
said photosensitive circuit switchable between a ?rst 
actuated state operable to switch said drive circuit to 
said activated state, and a second deactuated state 
operable to switch said drive circuit to said deactivated 
state; 

c) a ?rst timing circuit responsive to said second deactu~ 
ated state of said photosensitive circuit, said ?rst timing 
circuit operable to cause said drive circuit to switch to 
said deactivated state when said photosensitive circuit 
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is in said second deactuated state for a predetermined 
period of time; and 

d) a second timing circuit coupled to said ?rst timing 
circuit and responsive to disable said ?rst timing circuit 
for a second predetermined period of time when said 
coupling means is initially electrically connected to 
said source of electrical power. 

10. An automatic switching apparatus as recited in claim 
9, wherein said power supply means includes: 

i) an AC power connecting means; and 
ii) a DC power supply. 
11. An automatic switching apparatus as recited in claim 

10, wherein said drive circuit is powered by said DC power 
supply and includes: 

iii) an electromagnetic relay mechanism responsive upon 
activation to electrically connect said AC power con 
necting means to said electric appliance; and 

iv) a steering transistor coupled to said electromagnetic 
relay mechanism and responsive to activate said relay 
mechanism when said transistor is ON and deactivate 
said relay switch when said transistor is OFF. 

12. An automatic switching apparatus as recited in claim 
11, wherein said photosensitive circuit includes: 

v) at least one phototransistor coupled to said DC power 
supply, whereby said phototransistor is actuated when 
a user interrupts light to said phototransistor; and 

vi) a ?rst logic gate coupled to said phototransistor and to 
said ?rst timing circuit. 

13. An automatic switching apparatus as recited in claim 
12, wherein said ?rst timing circuit includes: 

vii) a ?rst timing capacitor coupled to said ?rst logic state 
wherein the capacitance of the ?rst timing capacitor 
detemrines the ?rst predetermined period of time; and 

viii) a second logic gate coupled to said steering transistor 
and said ?rst timing capacitor and operative to turn 
OFF said steering transistor in response to deactuation 
of said phototransistor upon expiration of the ?rst 
predetermined period of time. 

14. An automatic switching apparatus as recited in claim 
13, wherein said second timing circuit includes: 

ix) a second capacitor coupled to said DC power supply 
wherein the capacitance of the second timing circuit 
determines the second predetermined period of time; 

x) a third logic gate coupled to said second timing circuit; 
and 

xi) a fourth logic gate coupled to said third voltage 
inverter, said ?rst timing capacitor and said second 
logic gate, said fourth logic gate operative to turn ON 
said steering transistor and disable said ?rst timing 
circuit during the second predetermined period of time 
when said AC power connecting means is initially 
electrically connected to an AC power source. 

15. An automatic switching apparatus as recited in claim 
14, further comprising: 

f) a temperature sensitive circuit coupled to said drive 
circuit and operative to deactivate said drive circuit in 
response to when a heated element of said appliance is 
of a temperature greater than a predetermined tempera 
ture. 

16. An automatic switching apparatus as recited in claim 
15, wherein said temperature sensitive circuit includes: 

xii) a potentiometer coupled to said DC power supply; 
xiii) a thermistor coupled to said potentiometer and 

mounted in thermal contact with said heated element of 
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said appliance; and 
xiv) a voltage inverter coupled to said thermistor and to 

said steering transistor and operative to turn OFF said 
steering transistor when said thermistor is greater than 
a predetermined temperature, and is ?irther operative to 
turn ON said steering transistor when said thermistor is 
less than or equal to said predetermined temperature. 

17. An automatic switching apparatus as recited in claim 
14, wherein said ?rst and second timing capacitors respec 
tively have a capacitance which respectively correlate to 
said ?rst predetermined period of time being equal to or less 
than thirty (30) seconds and said second predetermined 
period of time being equal to or greater than two (2) minutes. 

18. In an electric pressing iron including electrical cou 
pling means for electrically connecting said iron to a source 
of electrical power, a soleplate, a heating element in thermal 
contact with said soleplate, a temperature control means in 
thermal and electrical contact with said heating element, and 
a housing de?ning a handle portion, the improvement which 
comprises: a drive circuit switchable between an activated 
state for electrically connecting said heating element to said 
electrical coupling means and a deactivated state for elec 
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trically disconnecting said heating element from said elec 
trical coupling means, a photosensitive circuit coupled to 
said drive circuit operative to selectively activate said drive 
circuit in response to actuation of said photosensitive circuit, 
a ?rst timing circuit responsive to deactuation of said 
photosensitive circuit and operative to deactivate said drive 
circuit when said photosensitive circuit is deactuated for a 
predetermined period of time, and a second timing circuit 
operative to disable said ?rst timing circuit for a second 
predetermined period of time when said electrical coupling 
means is initially electrically connected to said source of 
electrical power. 

19. An electric pressing iron as recited in claim 18, further 
comprising a temperature sensitive circuit operative to deac 
tivate said drive circuit in response to when said heating 
element is greater than a predetermined temperature as 
‘selected by said temperature control means. 

20. An electric pressing iron as recited in claim 18, 
wherein said photosensitive circuit includes a phototransis 
tor disposed on said handle of iron. 


